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Bacterial endocarditis presenting with unilateral
renal artery occlusion treated with the Rinspirator
Thrombus Removal System rinsing and
thrombectomy device and suction thrombectomy
Anthony W. Allen, MD,a,b and Matthew T. Warren, DO,a Ft Sam Houston, Tex
We report a 36-year-old man who presented with unilateral flank pain caused by renal artery occlusion with ischemia and
infarction from septic emboli secondary to bacterial endocarditis. We treated the occlusion with a novel rinsing and
aspiration device, the Rinspirator Thrombus Removal System (ev3, Plymouth, Minn) and suction thrombectomy, which
resulted in significant revascularization of the kidney and relief of symptoms. Postprocedural imaging demonstrated
marked improvement in renal vascularization, with only small areas of infarction. This techniquemay be useful in patients
where the embolic material is chronic or thrombolytic agents are contraindicated. (J Vasc Surg 2009;49:1585-7.)The presentation of flank pain in younger patients may be
secondary to a variety of etiologies such as renal, musculoskel-
etal, or dermatologic processes, with common causes being
renal colic from infection or urolithiasis. Renal ischemia
and infarction due to emboli is a rare cause of flank pain.
Treatment of acute embolic events to the kidney must
proceed rapidly to prevent loss of renal tissue. We present a
case of a young man who presented with acute flank pain
secondary to septic emboli from bacterial endocarditis with
infarction and ischemia of a unilateral kidney. The affected
renal artery was revascularized using the Rinspirator
Thrombus Removal System (ev3, Plymouth, Minn) device
and suction thrombectomy. Institutional Review Board
approval was not required for this report.
CASE REPORT
A 36-year-oldman presented to a local emergency department
complaining of extremity pain and paresthesias, abdominal pain
localizing to his right flank, fever, chills, night sweats, nausea, and
vomiting. An abdominal computed tomography (CT) scan with
contrast demonstrated a striated nephrogram appearance of the
right kidney and a normal left kidney (Fig 1). The differential
diagnosis included ischemia, infection, or obstruction. The next
morning, the patient was transferred to our institution for further
evaluation.
Laboratory data on admission demonstrated a white blood cell
count of 22,100 (reference range, 3.4-9.8[10]3), creatinine level
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doi:10.1016/j.jvs.2009.01.013of 1.5 mg/dL (reference range, 0.7-1.3 mg/dL), measured glo-
merular filtration rate of 61.9 mL/min (reference range, 60
mL/min), and a lactate dehydrogenase (LDH) level of 1799 U/L
(reference range, 110-213 U/L). A urinalysis demonstrated large
amounts of blood, proteinuria, and 1 bacteria per high-power
field. Results of blood cultures were negative.
Physical examination revealed right flank pain and splinter
hemorrhages of the nail beds. Gadolinium-enhanced renal mag-
netic resonance imaging demonstrated apparent occlusion of the
right renal artery and multiple renal infarcts. Heparin therapy was
started, and an arteriogram was requested approximately 48 hours
after admission.
Standard arteriogram risks and treatment options to include
thrombectomy and thrombolysis, and alternative surgical options
were discussed, and a signed consent was obtained. A nonselective
renal arteriogram was performed to delineate the extent of narrow-
ing or occlusion of the right renal artery and possible therapeutic
options. The arteriogram demonstrated multiple filling defects in
the right renal artery, with antegrade flow and areas of hypoperfu-
sion. The left renal artery appeared normal.
The findings were consistent with an embolic source, and
treatment was instituted to prevent possible migration and further
infarction. The flush catheter was exchanged for a 5F Simmons 2
catheter (Cordis, Miami, Fla). The right renal artery was selected,
and an arteriogram was performed (Fig 2, A). A 7F sheath was
placed, a 7F guiding catheter was advanced into the right renal
artery, and multiple attempts at suction thrombectomy were per-
formed. No significant embolic material was aspirated, and a
repeated arteriogram revealed no change.
Next, the Rinspirator device was placed through the guiding
catheter over a 0.014-inch Mailman Wire (Boston Scientific,
Natick, Mass), and “rinspiration” was performed using normal
saline, with return of a small amount of embolic material. The 7F
guiding catheter was then used for further suction thrombectomy,
which yielded multiple particles that were irregular and rubbery in
texture.
A repeated arteriogram showed a normal diameter right main
renal artery without filling defects and improved perfusion to the
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of 90 mL of isoosmolar contrast was used with a procedure time of
90 minutes. Culture of the thrombectomized particles grew -
hemolytic streptococcus.
An echocardiogram demonstrated a bicuspid aortic valve with
attached vegetations. The patient’s clinical condition markedly
improved with resolution of flank pain and systemic symptoms.
The result of a hypercoagulable workup was negative. A CT scan
before discharge demonstrated no new areas of infarction and a
widely patent right renal artery.
The patient was discharged with intravenous antibiotic ther-
apy, including ciprofloxacin, vancomycin, and gentamicin as well
as Coumadin (Bristol-Myers Squibb, New York, NY) anticoagula-
tion for 6 weeks.
A CT scan 13 months after discharge demonstrated symmet-
ric, prompt contrast enhancement of both kidneys, with scarring
from prior infarcts in the right kidney. The right renal artery was
widely patent. Sequential laboratory tests demonstrated stable
renal function, with a creatinine level of 1.4 mg/dL and a mea-
sured glomerular filtration rate of 65.1 mL/min noted 14 months
later.
DISCUSSION
Renal infarction is a rare cause of flank pain and is often
overlooked. Domanovits et al1 reported an incidence of
renal infarction in 17 of 248,882 (0.007%) emergency
department visits during a 4-year period, with a median age
of 68 years. The most common presentation is the sudden
onset of nonradiating flank, abdomen, or chest pain.1,2
Multiple laboratory abnormalities and clinical findings are
associated with renal infarction and include elevated LDH,
hematuria, proteinuria, leukocytosis, flank pain, fever, and
severe hypertension, with the most sensitive test being an
elevated LDH level.2 In cases of bacterial endocarditis,
elevated creatinine is common and may be associated with
focal or diffuse glomerulonephritis from microemboli and
Fig 1. A computed tomography scan demonstrates minimal en-
hancement of the right kidney.circulating immune complexes.3The most common findings of renal infarction on CT
are wedge-shaped areas of low attenuation or diffuse hy-
poattenuation in global infarct.4,5 Causes of renal infarc-
tion include embolism, renal artery dissection, renal vein
thrombosis, or renal trauma. In a study by Wong et al,4
emboli most commonly presented with bilateral renal in-
farcts, with most unilateral infarcts due to trauma.
The overall incidence of bacterial endocarditis is esti-
mated at 1.5 to 6 cases/100,000 per year.6 A postmortem
study of patients with bacterial endocarditis found septic
emboli to the kidneys in 10 of 42 patients.7 Treatment
Fig 2. A, Selective right renal arteriogram shows multiple filling
defects in the right renal artery and absent perfusion in the lateral
upper pole. B, An arteriogram after rinspiration and thrombec-
tomy demonstrates a widely patent main renal artery and increased
perfusion to the right kidney.options for renal arterial embolism include selective intra-
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aspiration, surgical arteriotomy with embolectomy, or ar-
terial bypass. In a review of the literature by Gasparini et al,8
intra-arterial thrombolytic therapy was thought to be the
most favorable treatment for renal artery embolism. Al-
though thrombolysis has proven efficacious in acute
thrombi, chronic emboli from valvular heart disease or
other chronic embolic conditions has a higher failure rate.
We attempted initial revascularization with suction throm-
bectomy, which was unsuccessful. The Rinspirator device
was used to loosen adherent thrombus, thus allowing aspi-
ration.
The Rinspirator system is composed of a manual trigger
device connected to a flush solution for rinsing and an
aspiration port for removing debris (Fig 3, A). Initially
designed for thrombectomy in coronary and peripheral
Fig 3. A, Rinspirator setup demonstrates a handheld device
connected to an infusion bag, waste bag, and infusion catheter.
B,Multiple side holes allow circumferential infusion of solution in
a spray pattern with a distal end hole for aspiration.arteries, recent reports have demonstrated success in thetreatment of deep venous and arteriovenous graft throm-
boses.9,10 The Rinspirator catheter has a distal segment
containing multiple side holes that allow forceful spray of a
flush solution and an end hole for aspiration (Fig 3, B). The
macerating effect of the spray allows for loosening of the
thrombus and aspiration. The predominant risk of this
method appears to be dislodgement and potential distal
embolization.
CONCLUSIONS
Renal ischemia and infarction is an uncommon cause of
flank pain, particularly in young patients. As this case dem-
onstrates, renal infarction or ischemia must be included in
the differential diagnosis of hypoattenuating lesions on CT.
Thrombolysis alone may be unsuccessful, and mechanical
means of clot dislodgment and aspiration may be necessary
to remove adherent thrombus or chronic emboli. Partial
renal arterial occlusions should be treated to prevent con-
tinued ischemia and progressive infarction. The described
technique may be useful to treat other vascular beds in
patients with chronic emboli or contraindications to
thrombolytic therapy.
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